Abstract-Electrical Motors are widely employed in both industrial and domestic fields. Line start-permanent magnet motor is one of the modern high efficiency motor introduced.
classes -IEl for standard efficiency, IE2 for high efficiency, 1E3 for premium efficiency and 1E4 for super premium efficiency class [1] . In attempt to reach the high efficiency, there are some companies that design a motor that exceed 1E4 efficiency levels and above. Line start-permanent magnet motor is one of this motor that exceed from 1E4.
Line-start permanent magnet synchronous motor (L SPMSM) is a hybrid motor, which its rotor is combination of squirrel-cage rotor and high energy permanent magnets. An imperative advantageous of this motor is no drive is required for motor starting and it can run directly from the power supply. Despite of its good characteristics, failures in motor cannot be prevented because it is mostly working in the industrial area. In this regards, predicting and detection methods for early motor fault detection can prevent decreasing the motor efficiency and its shutdown. Recall that rotor failures are amongst significant motor faults, because they cause further failures in other part of motor. Accordingly, serious malfunctions of the motor will appear that reduce the motor efficiency and thus increase the operational cost. In this paper Finite element analysis is adopted to perform transient Table I . Fig. I shows the 20 simulation model of L-SPMSM.
Motor simulation at different levels of load for the healthy situation of motor indicated that the maximum starting torque is about 2.2 Nm. The results of motor simulation in the healthy condition under three levels of load near to the maximum value of starting torque (1.5, 2, 2.2 Nm) were used for further study. In this regards, firstly fluctuations of current vs time, speed vs time and torque vs time at these three levels of load (1.5, 2, 2.2 Nm) for the defined healthy motor were obtained.
The graphs of these data are presented in Fig. 2 to Fig. 4 , respectively. 
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:;1000 As it is clear in Fig. 2 and Fig. 3 , there is not much difference in the starting time for the motor when it works at loads of 1.5Nm and 2Nm. In these conditions, the results indicate that motor goes through to the steady state situation with less than 250 msec. However, according to Fig. 4 and 
